The aim of this investigation was to evaluate the efficiency of partial treatment of animals infested with horn flies. Forty-five Guzerat cows between 4 and 7 years of age were divided into three groups (15 cows per group). The treatments were as follows: in groups G33 and G100, 33.3 and 100% of the cows were treated with one insecticide-impregnated ear tag/animal (40% diazinon), respectively, while in the group GC, the cows were not treated (control). The flies on the cervico-dorsal-lumbar region of the cows, in all three groups, were counted every 14 days. The experiment lasted from September 2006 to September 2009. Over this period, six four-month ear tag treatments, with intervals of one to two months, were conducted on both treated groups. The animals of group G33 had a higher infection than those of group G100, and the number of flies ranged from 12 to 27 (group G33) and from 3 to 11 (group G100). However, groups G33 and G100 had lower infection levels than group GC, which presented from 45 to 87 flies. Partial treatment of cattle infested with horn flies using 40% diazinon insecticide is an efficient alternative for controlling this ectoparasite.
Introduction
Horn fly infestation stresses livestock around the world. These flies' painful biting causes milk and meat production losses and affects leather marketing as well (GARCÍA et al., 2001; SCOTT et al., 2002) . The resulting economic losses have intensified the use of insecticides to control horn fly infestation on cattle (MARTINS et al., 2002; SCOTT et al., 2002; OYARZÚN, et al., 2008) . However, misuse or excessive use of insecticide products has selected flies for resistance to the active ingredients used (BARROS, 2004; OLIVEIRA et al., 2006; OYARZÚN, et al., 2008) .
The current state of fly resistance in Brazil is due to more than a decade of chemical control, along with commercial dominance of pyrethroid-based products (BARROS et al., 2007) . Therefore, resistance to pyrethroids is a reality: it was reported *Corresponding author: Maria Conceição Zocoller Seno Departamento de Biologia e Zootecnia, Faculdade de Engenharia de Ilha Solteira -FEIS, Universidade Estadual Paulista -Unesp, Av. Brasil, 56, Centro, CEP 15385-000, Ilha Solteira, SP, Brazil e-mail: zocoller@bio.unesp.br in 97.4% of the livestock during an assessment conducted in 14 municipalities in Mato Grosso do Sul state between 2000 (BARROS et al., 2007 . The level of susceptibility of horn fly populations to insecticides in Brazil is characterized by high susceptibility to organophosphate and widespread resistance to pyrethroids . Guglielmone et al. (2001) evaluated the lethal concentration (LC 50 ) for cypermethrin and diazinon in a horn fly population in 95 heifers in northern central Argentina and southern Brazil and reported similar results. The authors reported that the horn flies showed resistance to cypermethrin and susceptibility to diazinon. It is known that the level of horn fly infestation is affected by the hosts gender, age, coat color and breed, whereas individual susceptibility may characterize the animals as fly-resistant or nonresistant within the same breed. This last piece of information has become paramount for reducing fly infestation during animal management ALVES, 2002) . Moreover, according to Barros (2008) , horn flies display clustered spatial distribution, which enables development of control strategies based on selective treatment of the most infested animals. This author also studied the population distribution of horn flies that infested a Nellore herd raised extensively in the Pantanal and reported that 50.32% of the flies were distributed in one fourth of the hosts and 66.14% of the flies were concentrated on 40% of the animals.
Selective treatment studies have been developed taking these data into account, in which only the most infested animals were treated (CORDOVÉS et al., 1999; SOUZA et al., 2005) . Cordovés et al. (1999) , in a trial on 86 Girolando cows in the municipality of Nanuque, state of Minas Gerais, treated 50% of the most infested animals using 5% pour-on cypermethrin, and described an average of 374 flies/animal. The effect of the treatment ensured 30 days of protection, with average infestation lower than 100-150 flies/animal. Souza et al. (2005) studied adult European crossbred animals on two farms with 17 animals each in the municipality of Lages, state of Santa Catarina. A single treatment using pour-on cypermethrin was used on one of the farms, on 29.4% of the most susceptible animals, which presented 65.97% of the Haematobia irritans population, and a reduction of 89.35% in the horn fly population was observed. Evaluation of a treatment strategy using another class of insecticide, like the organophosphates, is important because of the reports about the resistance of horn flies to pyrethroids. Guglielmone et al. (2000) evaluated treatment using 20% diazinon on 29% of a herd of steers infested by H. irritans, and did not observe any significant difference in the number of flies between the partly treated group and the untreated group.
Reports about the use of this strategy are relatively scarce in the literature, especially in relation to controlling horn flies (H. irritans). The aim of this study was to evaluate the efficiency of partial treatment of animals infested by horn flies using 40% diazinon impregnated ear tag. Forty-five Guzerat cows aged between 4 and 7 years old were divided into three groups with 15 animals each (the animals were not replaced during the trial). In group G33, only 33.3% of the cows were treated, selecting the most infested ones; in group G100, 100% of the animals were treated; and group GC was not treated (control). Selection of the five cows in the G33 group for the ear tag treatment was based on their previous infestation history, from a study on the dynamics of horn flies that was conducted on the same farm and published by Almeida et al. (2010) .
Materials and Methods
Among the cows of groups G33 and G100, the 40% diazinonimpregnated ear tag (Na Mosca  , Ouro Fino) was placed on the outer ear, where it remained for four months, in accordance with the manufacturer's instructions.
The cows were kept in paddocks, grazing on Brachiaria decumbens, and the groups were at distances of approximately 5 km from each another. Every 14 days, the animals from each group were taken to the management corral, where they were contained so the flies on the cervico-dorsal-lumbar region could be counted (ALMEIDA et al., 2010) .
The count data were grouped into six periods, starting before the first ear tag application. The treatment periods were as follows: The count data were subjected to analysis of variance using the SAS PROC GLM software (Statistical Analysis System, version 9.2). Comparisons between groups were performed within each treatment period, and means were compared using orthogonal contrasts at the 5% significance level. The treated and untreated animals of group G33 were also compared in all periods using the Tukey-Kramer method.
Results and Discussion
The average number of horn flies was relatively low during the entire experimental period, ranging from 20 to 132 flies in the control group (Figure 1) . These results corroborate the data from previous study conducted in the same location, which recorded peak infestation of 104 flies (ALMEIDA et al. 2010 ). These data demonstrate that the animals in this region are not greatly infested by H. irritans. Lima et al. (2002) Nevertheless, horn fly infestation was observed throughout the year, with two infestation peaks (Figure 1 ), in April (also June) and October/November, coinciding with the end (autumn) and the beginning (spring) of the rainy season, respectively. Similar results were found by Lima et al. (2003) , in Araçatuba, SP; Barros (2001) , in the Pantanal region, MS; and Bianchin et al. (2006) , in Campo Grande, MS.
The number of flies on the cows of groups G33 and G100 was not significantly different (P>0.05) before the treatments; however, the GC group had a higher number of flies (P<0.05) ( Table 1) (Table 1 ). The average number of horn flies in group G33 ranged from 12 to 27 flies/animal, while in group G100, it ranged from 3 to 11. The infestation among cows in the treated and partially treated groups was lower (P<0.05) than the infestation observed on animals of the GC group, which ranged from 45 to 87 flies, which showed that both treatments prevented infestation peaks. Guglielmone et al. (2000) evaluated treatment for cattle in a herd (29% of the animals) using an ear tag with 20% diazinon insecticide, and observed that there was a significantly lower number of flies on the treated animals than in the control group. Cordovés et al. (1999) and Souza et al. (2005) evaluated selective treatment for controlling horn flies using a pyrethroid insecticide (pour-on cypermethrin), and observed a decrease in the number of flies due to this treatment strategy. Cordovés et al. (1999) treated 50% of the most infested cows and reported a reduction from 374 to 150 flies/animal and Souza et al. (2005) treated 29.4% of the most susceptible animals and observed a reduction of 89.35% in the horn fly population. Figure 2 shows the efficacy of the insecticide-impregnated ear tag. It can be seen that the treatment efficacy varied among and within treatment periods; in most cases, it increased during the second and third months and decreased in the last month. The Table 1 . Mean (± SE) of horn fly infestation on Guzerat herds during six treatment periods using a 40% diazinon-impregnated ear tag under distinct treatment strategies, between October 2006 and July 2009, in Selvíria, state of Mato Grosso do Sul. 42 ± 32 13 ± 17 17 ± 17 17 ± 20 27 ± 28 12 ± 13 16 ± 16 G100 (100% treated) 42 ± 38 7 ± 10 3 ± 5 5 ± 10 9 ± 15 11 ± 13 6 ± 8 GC (untreated) 49 efficacy in the G100 group ranged from 61 to 98% and in the G33 group it ranged from 47 to 86% Furthermore, the lower efficacy of the insecticide-impregnated ear tag in group G33 may be explained by the dilution of the product dose that happens when partial treatment is performed (BARROS, 2008) . Figure 3 shows the horn fly infestation compared between the treated and untreated cows of group G33. Similar horn fly infestation was observed in the two subgroups. During the treatment periods, the infestation level declined among both the treated and the untreated animals. In addition, there was no significant difference (P<0.05) in the infestation level between tagged and untagged cows ( Table 2 ). The average number of flies ranged from 12 to 22 on the treated animals, and from 12 to 30 on the untreated animals. According to Barros (2008) , the natural dispersion of horn flies and the direct or indirect distribution of the insecticides applied to some animals may explain the rapid decrease in infestation among untreated animals that are kept together and thus explain the efficiency of the strategy of partial treatment of the herd. Partial treatment of cattle infested by horn flies (H. irritans) using ear tags with 40% diazinon insecticide is an efficient alternative for controlling this ectoparasite.
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